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OECD Work 
• Aimed to reconcile the terminology of the universe of per and 

polyfluoroalkyl substances, building largely on the terminology 
described by Buck et al (2011) but addressing some of the 
ambiguity and shortcomings of the original definition he proposed . 

• OECD/UNEP Global PFC drafting group convened between June 
2018-March 2021 to review the universe and terminology of 
PFAS 

• " .. fluorinated substances that contain at least one fully 
fluorinated methyl or methylene carbon (without any H/CI/Br/I 
atom attached to it) .. " 

• Next slide shows a comprehensive overview of PFAS groups, 
structural traits and notes on whether corresponding common 
nomenclatures already exist 
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PFASs 

perfiuoroalkylaclds{PFAAs; 
lndudlngperflui:m:ialkylether 

aclds,PFEAAs) 

perlluoroalkyiarbmlyllcadds {PKAs),C
0
F

2
,,...,-COOH 

perfluoroalbne sulRmlcacfds (PFSAs),CnF ll>+!-SO3H 

perlluoro11lkyl phosphonlc: add5 (PFPAs), C"F ,n.., ·PO~H2 

perfluoroalkyl ph05phlnfc iKlds (PF?IAs), {C,,F ,n..,J(CmF ,.....,}-PO,H 

11tl'fluo~l~e:ri;,~~!lboWf'~l.e,J1,<it<:..f,fCJ\<QQl'J 

p111rfluoroalkylether sulfonlc adds {PFESAs), e.g. t;;F ,{·CF 2CF ,so3H 

perfluoroalkyl dlcarboxyllc acids {PFdlCAs), HOOC-C0 F ,n --COOH 

perlluoroalkaned1sulfunlcactds(PFdl5Asj,HO3S..C.,F,n·SO3H 

perfluoroalkanesulflnlcaclds(PFSIAl),CnF:,n+,-SO_.H 

polyfluoroalkyl adch -f polyfluaroalkyl urbmyllcadds (PFCAs or PolyKAs),e,I!. ··-C0 r,n-COOH, n>2 p~~=:~~lds, polyfluoroalkylethercarboltyl1cackl1(PFECAs),e.g.CF{'~l6::c-•FCF,COOH 

PolyfEAAs}' polyflooroalkyletl'lersutfonlcackh(PFE5As},e.g.'.".:G;f,i·'CF,CF,SO3H 

Nomenclatureincludingacronyms-!lcoveredbyBucketal.(2011) 

NomenclaturelncludlngacronymspartlallyC!!YeredbyBucketal.(2011) 

Commonnomendatureincludingacronymsexists 

----- lndlcatlngthatlt!sasyntheslspathway;lnstcadofexamples 

PolymerlcPFASs 

Note:Thisfigureisintendedtobecomprehensive,butnotexhaustive:inotherW{)nl5, 
thereareothergroupsofPFASsthatarenotcapturedinthisfigure. 
'it Is recommended thatpotyfluoroalkyl acids uset~e acronym ~FAA to tletter 
dlstlngul~h fmmp,mluoroalkyl acids. Depending on thefluorlmrtlon degree and location, 
polyfluoroalkylcarboxyllcacldsmayeJtherbeh!ghlyp,erslstentthemselves,oractas 
precursorstootherPF!oAssuchasPFdlCAs,undernaturalcondttlons. 
"Dependlngonthetypeofllnkagesbetweenfl~orlnatedsrdechaln(s)andaromatlc 
ring(s), some side-chain fluorinated .iromatiC'5 may act .is precursors to PFM5or PFEMs. 
""' Dependirg on the molecule structure.one may bf long to PFAAs, PolyFAAs, PFAA 
precursors,orothergrouf)Sthatarenotdescrlbedhere. 

-----------~m1fluorohiloffl111'-b;ued5Ubstances,C
11
F,.,..,CH,-R n:1fluoroh!lomtlfal011hcls,CnF,n.,,CH,OH 

pm'luoroalkanoylfluarides(PACFsJ,CnF,,,..,COF 

PFAA.precunors 

----------~PACF-basedsubstances,C,F,n..,co,-R 

perfluoroalkyllodfdlls(PFAb},CnF,...,I 

perfluoroalbnesulfonylfluorfdes{PASFs).C,,F2"..,SO,F 

perfluoroalkylethernoo-polymers,e.g.C/{·C,F4•::c2F4::.CF,-CH1ml,CASN0.317817-24-6 

perfluoroalkenes(CrF,,,.n>2) 

semlfluortmated alkanes (SFAs), C"F ,,,...,-CmH,m+1 

hydrofluolOCiilrbons(HFCs,e.g.C,,F,,,...,-CmH,,,.,,), hydrofluoroethers(HFEs,e.g.C"F,,,...,::<,.,H,_,), 
hydrofluomokrllns(HFOs,e.g.C,,F,....,-CH~CH2)thathaveaperfluoroal~chain 

perfluoroalkyl (e.g.C,,F ,n.,.C(O)CmF 2_,) and semi-fluorlna1:51 krtonl5 (e.g.C"F,,,.,C{O}CmH,_,) 

perfluoroalkyl alcohols (C"F,,,...,Of<},e.g. (CF Jf-OH,CAS No.2378-02-1 

1
'":'.'':;"~:~:·. L •. ,. ... ," ' / .. ··•.·•·· 

slde-cha!nflunrlnatedaromirtk:s"',e.g.C,,F,n+;-aromatlcrlnss 

perfluoroallcanes(Ci.,..,..,l 

perfluoroalkyl-tl!rt-amlnes(Cim-r,)3N 

perfluoroalkylethers (e.g. Cl ,,.,.,,ocmF ,m..,l 

others•" 

-----m2:il~lcl,,,,r,11~ .. lj:~~C::n,l'-.,CfW-t;R 

----.PASP-hasedsi.ibsl:artD5jCl:m:.,,S.O~-i. 

1
,-,,-.,,....,..,,,~(>TI'E) 
polyvlnylldenefluortde{PVDF) 

fluorln~ett,ylenepro~{FEP} 

perfluoroallroxylpotymer{PFA) 

otherfPs 
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Existing OECD terminology 
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~ f"'™',,_~""'-W!Msi. •;,t,,/J<\H 

~~*! ~h~™ J,,, ~<.~)1~m)k~~'i5f~~-C.~.'f:..»--ff'(\f.;:: 

~~w~~ . 0 ~»m~~t:ei¢ ~~$~:~}, ~::.~l~~ ... J·~ .. /~,:::~•j~:-::::r 
. ! .. ~-3®~.w@iW:fi~)#.:::~{f~~-e.t (~/~:·-c::-::-:~: .. t:t-=/0:~ 

L ~-:mi:~w~~m::~~l:~},:i::-,8 (.~t~~_.-r~:i:::::\W)¾ 

~ :<tW$::~~ ~~~~~~ •. 
~~~1:-~~~~-~~i:c~ ~-~~i::~ -i, .. ~-~- ~:Cl@:~~Mi:e:-.. ~::x.~~ p,;.-:--~».: f" tf».-}:t}}' __ .,,. t./\,_.~:::.i)_/:i. ~~ 

~ z ~«i ¾:-K:;:-~;::-\<.~it. ~:::. 

: ~.<.~~~AA~~~% 
: ~~~m=,%;~ f~@foc:~~~f-f¾;} fl~~-~ r~-=--8 ~~::,~¥:?'~¢:e.W~)ffl'-.:3f":::~~~~}!~~ 

"l" (./»,,,' ..... C/,._,i:;,p,,- ..... c~:.v: .. ;;".'.'J1>::tv:;sp1.«,. 
L ~-~:d~~~~~~Wffl,i::-.~ t.J\.:'(lx··•c.t/:a~-~l~t{>W~~1:~1:-:;:~.§~ 

~~~ !ff¾} .... =::~~::~~~;~~~::t==~~r:~-n. ~~~aj~~-=w.f:~~ ;~1:?t 

L. ~~~ tPfVf.*( *~- ~%~/Nt«~ ,:,c,· ::-\..(.t\.<:N 

ENV-JM-MONO(2018)7 
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• Su, A., Rajan, K. A 
database framework 
for rapid screening 
of structure­
function relationships 
in PF AS chemistry. 
Sci Data 8, 14 
(2021). 
https:/ /doi.or_g/10.1 
038/s41597-O21-
00798-x 

PFAS Map 
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PFAS Map 
• Nine broad categories are captured: 

- PF AS derivatives 
- PFAAs 
- Perf luoro PF AA precursors 
- Non-PFASS perfluoroalkyls 
- F ASA-based PF ASS precursors 
- Fluorotelomer-based PFAA precursors 
- Silicon PFASs 
- Side-chain fluorinated Aromatics PFASs 
- Other aliphatic PFASs 
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Mapping to TxP structural categories 
• Richard and colleagues devised a set of 34 structural categories (TxP 

Categories) which rely on publicly accessible ToxPrint fingerprints 
(P.art of the 729 ToxPrint chemotypes published by Yang et al (2015) 
which are a fixed set of chemical features characterised by atom, 
bond and functional group representations) 

• TxP categories can be assigned systematically using chemical 
structure. 

• TxP categories are mainly bounded by their functional group e.g. 
TxP _PfAS_alcohol, TxP _PfAS_COOH_fT 

• One or more TxP category can be assigned to a substance i.e. many 
to one mapping 

• Moreover, each TxP category can be mapped to one or more Pf AS 
Map category i.e. TxP categories are helpful in subcategorising within 
these OECD Broader categories as implemented within the Pf AS Map 
resource. 
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PFAS Map 
• Used PFAS Map to profile PFAS into one of the 

broad categories 

• Illustrative profiling for the PF AS being tested in 
the suite of NAM assays 
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TSNE mapping of Union of Lists 

TxP fingerprints for 
structurable 
substances - mapped 
to the Pf AS Map 
categories 
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TxP categories profiling on Union of Lists 
P'A:. ,,,-c,.,~ _ 1,"0aC_;_-1 -•,u• 
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PFAS Map 
vs TxP 
counts 
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Categories vs 
Union List 
of lists & 

toxicity data 

PFAA;: 

Mott'FAS 1 
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In • 
VIVO (ToxValDB v9) data by category 

Ncn·-PFAA perfluoroalky!s · 1:: 

Pt,CF-based substances· 

Pf"A4S" 
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In • 
VIVO (curated) data by category 

Fluoro~elomer ::>FA.A precur~o~s · I: 

PAC.f'- b,1:,ed subst,1nce·> 

PfJ''\A prernrs:xs 

P!'AAs ■ 
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